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1. impact ionlsation avalanche transit time (IMPATT) drode device 
(2) Mmprising a main avalanche region (10, 46) and a drift region (12, 
44. 4m, characterised in that the device additionally comprises a narrow 
bandgap region (4, 40) with a bandgap narrower than the bandgap in 
the maira avalanche region (1 0, 46) which narrow bandgap region (4, 40) 
is locatffll adjacent to the main avalanche region (10.46) in order to 
generate \wtthin the narrow bandgap region (4, 40) a tunnel current 
which is iniQcted into the main avalanche region (10,46). 
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2. An IMPAtt diod 
region (4, 4(M Is am 
the main avaanche 
applied to the Qiode 




cording to claim 1 wherein the narrow bandgap 
to generate a tunnel current for Injection into 
(10, 46) at the peak reverse bias voltage 
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3. An IMPATT diode according to claim 1 or claim 2 wherein the narrow 
bandgap region ff4, 40) is located at the edge of the main avalanche 
region (10, 46). 
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4. An IMPATT diode according to any one of the preceding claims 
wherein the nan-ow«)andgap region (4) is located between a heavily 
doped contact region Vs) and the main avalanche region (10). 

5. An IMPATT diode ^according to any one of the preceding claims 
wherein the narrow baridgap region (4, 40) comprises one layer of 
narrow bandgap material. 



30 6- An IMPATT diode accoraing to any one of claims 1 to 4 wherein the 
narrow bandgap region (4, 4b) comprises a plurality of layers of narrow 
bandgap material. \ 
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^JT dfode according to any one of the preceding claims 
diode has a lo-hi-lo doping profile. 



5 8. An IMPATT diode according to claim 7 wherein the diode is a 
Misawa p-i-n diode. 

9.\An IMPATT diode according to any one of claims 1 to B wherein the 
dioqe is a double drift diode. 



10. ^n IMPATT diode according to any one of the preceding claims 
wherein the diode is made of lll-V semiconductor materials. 

11. An iVlPATT diode according to any one of claims 1 to 7 wherein the 
diode is iT^ade of ^rojip IV semiconductor materials. 



12. An 



r 

bandgap region 




^cis^according to claim 11 wherein the narrow 
40) is made of at least one layer of Silicon 
Gennanium dbd the main avalanche region (10. 46) is made of Silicon, 



13. An IMPATT diode according to claim 10 wherein the narrow 
bandgap region 40) is made of at least one layer of Gallium Arsenide 
and the main av^anche region (10, 46) is made of Aluminium Gallium 
Arsenide. 



14. An IMPATT di(^e according to any one of the preceding claims 
wherein the length of ihe drift region or regions (12, 44, 48) is between 2 
and 6 times the length ©f the avalanche region {10, 46). 



30 15, An IMPATT diode according to claim 14 wherein the length of the 
drift region or regions (1^ 44, 48) is between 3,5 and 4.5 times the 
length of the avalanche regl^ (10, 46). 



AMENDED SHEET 



05-10-2000 



GB 00990342^ 



19 



ARr34AMDT 



U 10 



lek An IMPATT diode according to any one of the preceding claimed 
arremged sucin that at least part of the tunnel current can be generated 
by oetical excitation. 

17. /a method of operating an IMPATT diode according to any one of 



the pre 



lims such that an osclliatrng voltage across the diode 



has a pOTod of between 4 and 12 times the transit time of the avalanche 
region (10, 46() 



IN 



18. A metlbod according to claim 17 wherein the oscHfating voltage has 
a period of between 7*5 and 8.5 times the transit time of the avalanche 
region (10, 



01 
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19. A methoQ of operating an IMPATT diode according to any one of 
claims 1 to ITiincluding the step of optically exiting at least part of the 
tunnel current. 
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